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® Apparatus and method for sharpening disc blades. 

© A method and apparatus for sharpening saw 
blades (21, 2V) having planetary motion In trans- 
verse cutting as for multi-ply webs in stacks or log 
rolls wherein a saw blade is carried on a planetary 
arm (22) moving through an orbit skewed relative to 
the path of travel of the product to be cut, the 
grinding system being mounted on the planetary 
arm and Including an adjustment arm (31) carrying 
grinding stones (23,24); the adjustment arm (31) 
being pivoted to bring the stones (23.24) in contact 
with the blade and indexed so as to compensate for 
blade wear. 
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BACKGROUND AND SUMMARY OF INVENTION : 

This invention relates to apparatus and method 
for sharpening saw blades having planetary motion 
in transverse cutting and, more particularly, to ap- 
paratus and method for transversely cutting con- 
tinuously nnoving multi-ply web material such as 
convolutely wound paper logs, superposed plies, 
etc. The basic teaching to which this invention 
applies is co-owned Patent 4,041.813 and refer- 
ence may be had thereto for details of construction 
and operation not set forth herein. 

The above-mentioned patent has to do with a 
continuous motion "CM" saw, viz., the product 
being cut is moved continuously in contrast to 
being indexed or stepped. This involved moving a 
disc blade through a planetary orbit, i.e.. one skew- 
ed to the transverse cutting plane. During cutting, 
this advanced the saw along the path of travel of 
the material being cut, i.e., the convolutely wound 
log or the like. It will be appreciated that in making 
toilet tissue or toweling, retail diameter logs are 
rewound at high speed from a parent roll and then 
transversely cut to retail length rolls. 

Although the "CM" saw of the '813 patent has 
been commercially available there have been dif- 
ficulties in sharpening its blades so that the in- 
dustry has been using intermittent motion saws 
such as that described in co-owned patents 
4.584,917 and 4,821,613. Such a saw. running at 
full speed has a constant centrifugal loading of 8.3 
g's at a constant direction relative to the grinder. 
Due to the simple rotary motion of the grinder 
assembly and the ability to bolt the grinder to a 
primary rotating machine member, component 
mass, compactness and resistance to cyclic load- 
ing are of little concern during grinder design. 

However, a "CM" saw at full speed has a 
constant centrifugal loading at of 27.3 g's (4 times 
greater) but a worse problem is that due to the 
planetary motion the direction of the force is con- 
stantly changing relative to the grinder assembly. 
The force direction inside the grinder moves 
through 360 " during each cycle of product cutting. 
Each component of the assembly is therefore un- 
der fatigue loading being cycled 1/4 million times 
each day. This is why since the invention of the 
"CM" saw a grinder has not been found that will 
reliably hold up and give a high quality grind or 
hone at the speeds customers demand. Because of 
the skew angle the unit can only be mounted to the 
blade spindle housing. This is the only machine 
member that follows the blades path. This housing 
is relatively small and should be kept in balance, 
yet forces the grinders to be cantilever mounted 
which again is difficult due to the cyclic loading 
and balancing problems. 
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Past designs relied on independently bringing 
in each grinding stone to a set position using a 
linear (or near linear) motion. My design instead 
takes both stones and mounts them on a common 
6 arm and then using a pivoting motion causes both 
stones to simultaneously contact the blade and 
stop at a set position with a single moving part. 

The main advantage is a single moving part, 
since each part that moves is subject to a certain 
10 amount of looseness. It's that looseness that gives 
the cyclic loading a foot hold for causing wear and 
failure of parts. To then fight wear at the pivot 
point, the cylinder that causes the pivoting action 
has enough force capacity to push out all loose- 
15 ness in the pivot joint while operating at up to 45 
g's (250 rpm). 

Another advantage is less weight because 
there is now only one moving part to grind in 
contrast to the prior duplicate independent assem- 
20 blies. Also the use of less parts reduces the cost. 

Still another advantage is the ease of stone 
adjustment to compensate for blade wear. Nor- 
mally, a 24" diameter blade will wear down to 18" 
during its cutting life. This requires the grinding 
26 stones to move closer to the blade axis to maintain 
contact with the blade periphery. 

To achieve grinding under these circum- 
stances, the pivoting motion of the stones was 
applied to a nut and screw. The screw can then be 
30 turned to give manual adjustment or with the addi- 
tion of an indexing system it can be done automati- 
cally. The locking system for the screw is neces- 
sary for both the manual or automatic arrange- 
ments again due to the cyclic loads which may try 
35 to turn the screw. Since the screw must turn to 
give adjustment it is also subject to looseness, but 
the same cylinder that removes the looseness in 
the pivoting arm will also remove this radial clear- 
ance. The screw is heavily preloaded in the axial 
40 direction to also remove that looseness, and the 
auto adjustment and locking areas include springs 
that remove looseness froni its joints. 

BRIEF DESCRIPTION OF THE DRAWINGS : 

45 [ 

The Invention is described in conjunction with 
an illustrative embodiment in the accompanying 
drawings, in which — 

FIG. 1 is a schematic side elevational view of a 
50 transverse cutting apparatus constructed accord- 
ing to the teachings of the prior art, namely 
Patent 4,041,813, and is presented here to illus- 
trate the environment; 

FIG. 2 is a fragmentary top perspective view of 
55 a portion of the apparatus of FIG. 1 and also Is 
derived from Patent 4.041,813; 
FIG. 3 is a fragmentary side elevational view of 
a fragment of sharpening apparatus constructed 
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according to the teachings of this invention; 
FIG. 4 is another side etevatlonal view of the 
inventive apparatus taken at right angles to the 
showing in FIG. 3; 

FIG. 5 is a top elevatlonal view of the showings 
in FIGS. 3 and 4; 

FIG. 6 is an enlarged fragmentary view cor- 
responding essentially to FIG. 3 but showing 
additional details; 

FIG. 7 is a top elevational view corresponding 
essentially to FIG. 5 but showing additional de- 
tails; 

FIG. 8 is a top plan view of the height adjust- 
ment feature of the invention; 
FIG. 9 is an exploded top plan view of the 
apparatus of FIG. 8; 

FIG. 10 is a view similar to FIG. 8 and showing 
the height adjustment feature in its normal or 
standby position awaiting a signal for the start of 
moving the sharpening stones; and 
FIGS. 11-15 are views similar to FIG. 10 but 
showing the sequence of operation of the height 
adjustment feature. 

DETAILED DESCRIPTION : 

To simplify the description of the Invention, 
reference is made to FIGS. 1 and 2 which are 
representative of the prior art, notably Patent 
4,041,813. This showing is for a log saw such as is 
employed in the production of retail size rolls of 
toilet tissue and toweling. It consists of a frame 
generally designated 20 through which a log L is 
advanced along a path P and transversely severed 
into retail size roils R. For this purpose, a pair of 
disc blades 21 , 21 ' are moved in a planetary fash- 
ion by virtue of being mounted on a planetary arm 
22. The skew angle A is illustrated in FIG. 2 relative 
to the planetary arm 22 and the showing in FIG. 2 
differs from that of FIG. 1 in that the disc blades 
21, 21' are horizontally aligned in FIG. 2 as con- 
trasted to being vertically aligned in FIG. 1. Seen 
also in FIG. 2 are a pair of sharpening stones as at 
23 and 24 for the disc blade 21 and inasmuch as 
this invention is concerned with the structure and 
operation of the mounting stones, details of the 
planetary drive and the remainder of the apparatus 
of FIG. 1 are omitted. For such details, reference 
should be made to Patent 4,041,813. 

It will be noted that each of the disc blades 21 , 
21' is equipped with a sub-frame as at 25, 25' and 
it is on a corresponding sub-frame that the inven- 
tive apparatus is mounted - see for example the 
lower (eft hand portion of FIG. 6. 

Still referring to FIG. 6, it will be seen that a 
housing 26 is boKably secured to the sub-frame 25 
and the housing 26 can also be seen in the lower 
portions of FIGS. 3 and 4 to which reference now 



will be made. 

The housing 26 rotatably supports a member 
generally designated 27 which is employed in both 
the pivot and adjustment functions employed in the 
5 practice of the invention. 

Pivot Function 

To achieve the pivoting motion which causes 

70 both stones 23, 24 to simultaneously contact the 
disc blade 21 , I use the member 27 as a pivot post 
or center. It will be seen that there is a central 
threaded portion 28 on the member 27 and at each 
end a cylindrical portion as at 29 and 29' which are 

75 journaled in the housing 26. Mounted on the 
threaded portion 28 of the member 27 is a thread- 
ed nut 30 which is part of the adjustment arm 31 - 
see particulariy FIGS. 4 and 5. It is the arm 31 
which carries the stones 23, 24 on suitable shafts 

20 as at 32 and 33. 

Referring particulariy to FIG. 5, it is seen that 
the arm 31 is relatively elongated and centrally 
pivoted on the member 27. Adjacent the ends of 
the adjustment arm 31 are the shafts 32, 33 which 

25 carry the stones 23. 24. The adjustment arm 31 
also has an integral flange 34 on which is mounted 
a cylinder and piston rod unit 35. The rod 36 
extends into a slot 37 (see the left hand portion of 
FIG. 3) in a bracket 38 fixed to the housing 26. 

30 Thus, as the rod 36 is extended or retracted rela- 
tive to the bracket 38, the arm 31 pivots on the 
member 27 and brings the stones 23. 24 into and 
out of sharpening position relative to the disc blade 
21. 

35 The slot 37 in the bracket 38 provides for the 

relocation of the arm 31 as the diameter of the disc 
blade 21 decreases, viz., the adjustment feature. 

Adjustment Feature 

40 

Reference to FIG. 6 shows the cylinder and 
piston rod unit 35 in solid line in its upper position 
as at the beginning of a blade's life and in dotted 
lines as at 35' at the end of a blade's life ~ 

45 indicating the need for blade replacement. The 
movement of the adjustment arm 31 is achieved by 
an adjusting mechanism generally designated 39. 
This includes another cylinder 40 which turns the 
member 27 and thus moves the arm 31 downwar; 

50 dly (as shown). 

The member 27, as indicated, has a lower 
unthreaded portion 29* which is received with a 
thrust bearing 41 and an upper portion 29 en- 
sleeved by a bearing 42. Above the portion 29, the 

55 member 27 has a reduced diameter cylindrical 
portion 43 to which is keyed an overriding clutch 
44. This can be seen cleariy in the central portion 
of FIG. 9 where the clutch 44 is keyed to the 
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portion 43 by means of a key 44a. Also keyed at 
44a to the portion 43 below the clutch 44 is an 
index cyfinder 45 - see the upper central portion of 
FIG. 6. 

Rotatably mounted on the overriding clutch 44 
is a clutch clamp 46. The clutch clamp 46 has a 
projection 47 which is actuated by the adjustment 
cylinder 40 for rotating the member 27 and thus 
moving the adjustment anm 31 . 

The illustrated means for coupling the cylinder 
40 to the projection 47 will now be described. 

Coupling Mechanism 

Referring now to FIGS. 8 and 9, a swivel link 
48 and a locking arm 49 are interposed between 
the cylinder 40 and the projection 47 of the clutch 
clamp 46. The locking arm 49 is equipped with a 
pawl 50 which is adapted to enter into conforming 
slots within the index cylinder 45. 

It is believed that the inten-elationship of the 
elements 47-50 to bring about rotation of the mem- 
ber 27 by the cylinder 40 can be best understood 
by referring to a series of views showing the se- 
quence of operation. Reference is now made to 
FIGS. 10-15. FIG. 10 shows the configuration of 
elements as they would be disposed when the 
adjustment system is waiting for the start of adjust- 
ment, viz., indexing of the screw 28 to move the 
adjustment arm 31 . 

The adjustment of the stones 23, 24 is initiated 
by a programmable controller (not shown) which 
causes the pivoting adjustment arm 31 to lower a 
constant amount each time the controller indicates 
a certain total of grind time at one position is 
achieved. This value is in the program and will be 
subject to change depending upon the conditions 
at the user. By giving the operator control of the 
grind duration and frequency, the operator can still 
make day-to-day adjustments but no matter how 
much they are changed, the controller will continue 
to sum the accumulated grind time and make ad- 
justments when needed. The signal from the con- 
troller is delivered to the air cylinder 40 which is 
mounted on a flange 51 of the housing 26 ~ see 
FIG. 7 in the central portion thereof. 

The initial extension of the piston rod 52 of the 
cylinder 40 is depicted in FIG. 1 1 . This pushes the 
swivel link 48 outwardly with the swivel link post 53 
(see also FIG. 6) trying to move to the end of the 
slot 54 in the projection 47. However, this is initially 
ineffective to rotate the member 27 because of the 
engagement of the pawl 50 within the index cyl- 
inder 45. Instead, the swivel link post 53 slides 
down the slot 54 and pushes against the end 55 of 
the locking arm 49 to pivot the pawl 50 out of the 
recess 45a of index cylinder 45 -see FIG. 1 1 . 



Now that the member 27 Is unlocked, the swiv- 
el link 48 pushes forward on the projection 47 of 
the clutch clamp 46 to rotate the member 27 as 
can be appreciated from FIG. 12. There, the pro- 
6 jection is spaced from a stationary stop 56. 

In FIG. 13, it is seen that the post 53 of the 
swivel link 48 has moved past the end of the arm 
portion 55 and the system is ready for return to 
"rest". In FIG. 14, the return of the pawl 50 into 
10 locking condition is illustrated, this being achieved 
under the influence of a spring 57 now that there is 
no constraint on the locking arm 49. This again 
locks the member 27 and the forward motion of the 
cylinder 40 stops. 
15 After a short time the controller turns off air 

pressure to the cylinder 40 and the spring (not 
shown) in the cylinder pulls back on the swivel link 
48. The swivel link 48 slides to the outside of the 
clamp slot 54 and due to the overrunning clutch 44, 
20 the clutch clamp rotates back to the start position. 
This retraction of the piston rod 52 and the asso- 
ciated movement of the swivel link 48 Is illustrated 
in FIG. 15. Further retraction of the piston rod 
results in the condition of elements depicted in 
25 FIG. 10. 

By employing a pawl engaged with the index 
cylinder 45 and an air cylinder equipped with a 
spring retracted, the clutch clamp 46 is held in 
place through the swivel link post 53 and the 
30 projection 47 of the clutch clamp 46 is held against 
the stop 56 so as to keep all components loaded 
between uses. 
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Summary 



The invention provides a saw blade grinding 
(honing) system for use on product saws that main- 
ly have a planetary motion (orbit skewed relative to 
product travel) and wherein the grinder must ac- 
40 curately travel in an orbit matching that of the 
blade. In this grinding system, unlike past systems, 
the shafts 32, 33 on which the grinding stones 23, 
24 spin (see FIG. 5) are rigidly mounted on a 
common arm 31. This arm is pivoted by an air 
45 cylinder 35 mounted on a housing 26 to bring both 
the front and rear stones 23, 24 into contact with 
the blade 21 simultaneously. Even though the 
stone assemblies are rigidly held to the arm, each 
of them can be adjusted independently through 
50 wedge clamping devices as at 58 and 59 (see FIG 
7). 

In order to give the pivoting arm assembly 31 
automatic adjustment for blade diameter reduction, 
the pivot point for the arm is a member 27 (see 
55 FIG. 5) equipped with a screw 28 (see FIG. 3). This 
member/screw 28 is given a rotary index by an air 
cylinder 40 at regular intervals as the blade diam- 
eter changes, thus moving the grinding stones into 
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a new grinding position automatically. 

While in the foregoing specification a detailed 
description of an embodiment of the invention has 
been set down for the purpose of illustration, many 
variations in the details hereingiven may be made 
by those skilled in the art without departing from 
the spirit and scope of the claims. 

Claims 

1. Apparatus for transversely severing multi-ply 
web material comprising a frame (20). con- 
veyor means operably associated with said 
frame for advancing said material therethrough 
along a generally horizontal path (P), a plan- 
etary arm (22) mounted on said frame adjacent 
said path, means for rotating said planetary 
arm about an axis skewed with respect to said 
path, a sub-frame (25, 25') mounted on said 
planetary arm spaced from said axis, a disc 
blade (21 , 21 ') mounted on said sub-frame and 
arranged to intersect said path, a housing (26) 
on said sub-frame carrying a rotatable pivot 
member (27) characterized by an adjustment 
arm (31) pivotably mounted on said pivot 
member and extending on opposite sides 
thereof and canning a sharpening stone (23. 
24) adjacent each end of said adjustment arm, 
and means (34-38) operably associated with 
said adjustment arm and said housing for piv- 
oting said adjustment arm to bring said stones 
into alignment with the periphery of said disc 
blade. 

2. The apparatus of claim 1 in which said mem- 
ber is equipped with vertically extending screw 

^ means (28. 31) constituting a pivotal mounting 
for said adjustment arm thereon, and means 
(i39-47) for incrementally rotating said screw 
means to lower said adjustment arm to com- 
pensate for disc blade wear. 

3. The apparatus of claim 2 in which said rotating 
means includes means for locking said screw 
means (45, 50) in a first position and means 
(53-55) for releasing said locking means to 
enable said screw means to assume a second 
position. 

4. The apparatus of claim 3 in which said rotating 
means includes an L-shaped arm (49), pawl 
means (50) on one leg of said L-shaped arm, 
said rotating means including link means (48. 
53) for pivoting said L-shaped arm. 

5. The apparatus of claim 1 in which said pivot * 
member includes a vertically-extending column 
member mounted in said housing means. 



6. The apparatus of claim 5 in which indexing 
means 28, 40) are interconnected between 
said housing and said column member for 
moving said adjustment arm to compensate for 

5 disc blade wear. 

7. The apparatus of claim 6 in which said column 
member includes a threaded portion along its 
length intermediate the ends thereof, the upper 

10 end of said column member being selectively 

coupleable to said indexing means. 

8. The apparatus of claim 1 which includes first 
cylinder means (35) coupled between said ad- 

75 justment arm and said housing to pivot said 

stones into contact with the periphery of said 
disc blade, and second cylinder means (40) 
coupled between said housing and screw 
means for incrementally moving said adjust- 

20 ment arm on said screw means to compensate 

for wear of said disc blade. 

9. The apparatus of claim 8 in which said adjust- 
ment arm is equipped with a generally trans- 

25 versely extending flange (34), said first cyl- 

inder means being mounted on said flange. 

10. The apparatus of claim 8 in which said screw 
means is equipped with clutch means (46-50) 

30 selectively coupled to said second cylinder 

means. 

11. A method of sharpening a disc blade movable 
through an orbit skewed with respect to a path 

35 in which a product is moved continuously com- 

prising the steps of: mounting a pair of shar- 
pening stones adjacent the periphery of said 
disc blade for orbital movement with said disc 
blade, pivoting said stones simultaneously into 

40 contact with the periphery of said disc blade, 

and incrementally moving said stones toward 
the disc blade center to compensate for wear. 

12. The method of claim 11 In which said stones 
45 are mounted on an arm extending generally 

parallel to the plane of said disc blade, said 
pivoting step including rotating said arm about 
screw means extending generally radially of 
said disc blade. 

50 

13. The method of claim 12 in which said in- 
crementally moving step includes selectively 
coupling said screw means to cylinder means 
and actuating said cylinder means to turn said 

55 screw means. 
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Fig. 6 
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Fig. 9 
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Fig. 8 
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